C 27 H 16 ClF 6 S 2 , monclinic, P21/c (no. 14), a = 24.1193 (5) 
Bruker [1] , SHELX [2] The occupancies of the disorder components refined to a 0.9412 (11) :0.0588(11) ratio for Cl1A:Cl1B and a 0.5:0.5 ratio was set for C1A:C1B and C25A:C25B. All H atoms attached to C were fixed geometrically and treated as riding with C¨CH = 0.96 Å(methyl) or 0.93 Å (aromatic) with U iso (H) = 1.2
Comment
Photochromic compounds have attracted considerable interest in the fields of optial storage, fluorescence switch and sensors. Their molecular structures can change by appropriate light irradiation and their skeleton can be derivated by the other functional group [4] [5] [6] [7] [8] . Among various types of photochromic compounds, diarylethene derivatives are the most promising compounds for application because of their excellent fatigue resistance and thermal stability in both isomeric forms [4] . In addition, the photochromic properties of diarylethene can be predictably improved by structure variation to meet a special functional requirement. An important improvement of the photochromic properties of diarylethene is attributed to the terminal aryl moieties. There are a number of reports on the effect of different substituents at the terminal groups in the aryl moieties [9] [10] [11] . Among the substituents, the properties of chlorine substituents have aroused great interest, because the some unique natures differing from the other electron-donating and electron-withdrawing substituents, for their resonance effect and inductive effect acting on the terminal benzene ring. The chlorine substituent has an electron-donating character in resonance effect, but is working as an electronwithdrawing character in the inductive effect. In this paper, we reported a diarylethene with a chlorine atom at one terminal phenyl ring, the structure of this diarylethene named 1-[2-methyl-5-phenyl-3-thienyl]-2-[2-methyl-5-(4-chlorophenyl)-3-thienyl]3,3,4,4,5, 5-hexafluorocyclopent-1-ene (cf. the figure) was analyzed in detail.
In the perfluorocyclopentene ring, the two thiophene rings are linked by the C12 = C16 double bond 1.353(3) Å, which is shorter than the other single bond (such as C12-C13, 1.507(3) Å and C16-C17, 1.468(3) Å). The dihedral angles between the perfluorocyclopentene ring and the two thiophene rings were 138.2°for S1/C7-C10 and 140.6°for S2/C17, C18, C20, C21. The dihedral angle between the thiophene ring and its attached phenyl ring is 171.1°, and the dihedral angle between the thiophene ring and its attached chlorophenyl ring is 25.2°. The perfluorocyclopentene unit with two thiophene rings is antiparallel in the solid state with the two methyl groups on the thiophene rings in a trans position to each other, reflected in the torsion angles −38.53(5)°for C12-C16-C17-C18 and −43.11(3)°for C16-C12-C9-C10. This conformation is crucial to its photochromic properties [3] . The intramolecular distance between the two reactive C atoms (C10 and C18) that comprise the cyclisation termini is 3.582 Å. This distance is less than 4.2 Å and indicates that the compound can be expected to exhibit photochromism in the solid crystalline phase [12, 13] .
Crystals of the title compound show photochromism in accordance with the expected ring closure. Upon irradiation with 313 nm light, the colorless single-crystals of the title compound turn blue quickly. When the blue crystals were dissolved in n-hexane, the solution also showed a blue color, with an absorption maximum at 577 nm, consistent with the presence of the closed-ring isomer. Upon irradiation with visible light with a wavelength greater than 510 nm, the blue crystals return to their initial colorless state, and the absorption spectrum of a hexane solution of such colorless crystals is the same as that of a solution of the open-ring form, with an absorption maximum at 289 nm. The photochromism was highly consistent in crystalline phase even after 100 repeat cycles, indicating that it is favorable for applications in a certain optoelectronic device [14] . The photoconversion ratio from the open-to closed-ring isomer was analysed by HPLC in hexane. The photoconversion ratio from open-to closed-ring isomer in the photostationary state was 61.4%.
